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m m # 

^mrnfe, mm, parp vmrntisX^mte^y^ ^ ^y-^mmmm 

V V^^Umm^ (IfttHfiPy ??^^\ rheumatoid arthritis : RA) (ffilill 

m-t&m&MM&:x\ mmm^^t^, mm^-m^m\ t^K^& 
%fr-tmBx*%>z> 0 ra (Dwutvxft (i) mm^mm, (2) ?#ii«<z>i§ 

5ft, ( 3 ) ^(D%^t t LX<DMMtffc&&mftbtlZ> (N. Engl. J. Med., 322, 1277-1289 

(1990)) „ ^(Dt^mmmm^m^ mmmm^imR-^-Km^x^mm^ti^ 

H>$iM<vffi±xh% 0 

tfV (ADP- U ^>) /Ky^^^-if (Poly (ADP-ribose) polymerase : PARP) 
113 kDa (Dm^B^Xh^o PARP CO N 5feS»fc#^i~5 2 @B»f ^ Zn 7 ^ • ^ 

7 3* DNA SrfgflSi b N ^ 693£{#cD t: X h ^ DNA h *V y y 9 — U 

II &-£tfEft* Kl—^^T $ KTf^y^ y K (nicotinamide 

adenine dinucleotide : NAD) <D ADP- U ^^M^ LTV^ < 3 - t & 

£0 ?>iXT V ^ 5 o Z<D fc feilPJ^ PARP O^^^lffll^rt NAD ATP "£*&#f?g 
£*$H]J&?E^ t^< k3%7LhthXh^Z> (J. Clin. Invest, 77, 1312-1330(1986)) 0 

Wk* l£#km'&3&BK&\t^X NO ^>7£'[«lif , fc 5 V ^ r. h ©HM^Tfc§ 

JK<*p£>;ft/rv>5 0 ccoliaPf^f*, NO, 7£t«fif, ^/v^yxfy h(c:j;o 
T^CTc DNA m<D&m& PARP tfSf&ffift . EHkffcU o^/l^— te^&^fcilfefll 
^^-^bttTV^ (Proc. Natl. Acad. Sci. USA 93 1753-1758 (1996)) 0 £fc 

parp cD^tt^^piwi-^'r tfcxy j%mm<z>MB&W:m&&i < nmztiz zthm 

6^i^ ? c ^otV^5 (J. Exp. Med., 186, 1041-1049 (1997), Immunology, 93, 96-101 
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(1998)) 0 



ra m#(-*5v^T s mmwmmx^m±mmm±m^%m^x^^ ^. t (z. 

Rheumatol., 46, 227-232 (1987)) > mWW& ^© N0 2 "^ ^^StfS^KKHtjbn 
LTV^^^ (Ann. Rheum. Dis., 51, 1219-1222(1992)) N ^ft'^^t^*5V^T DNA 
I^Sf^ii 7JP LTl^S £ £ (Ann. Rheum. Dis., 51, 8-12 (1992)) , NAD ^S^^ 
^ UTl ^ 3 w t (Int. J. Clin. Pharm. Res., 14, 57-63 (1994)) ^CO^M^ h , PARP CO 

tot, parp M^JteRA Sr«Ca?)^-r§^'[4^*^^^ ITfitfe 

tifamm^m-t^mm^ parp v&m%]<DMm&®mistix^z> 0 

^la^^nSSSr^T-rS PARP 131^11^^000/32579 4§-<k$&te:|§g^£;ftTV^o 



(5£tK Ate, e*fegR 2 ;R.T*R 3 £r^U lX«2^(DNj^ J ?^tf 4~8M^I& 
fP3UM/^/-f K^P^^r^-To R 2 fi, H ; NR 26 R 27 Xltt* yS^ft^ 
^TVNT^ iV^^XtelSIS^ Ci. 8 T^^r/I^ ; C 3 . 7 ^^p7^^-C m TA-^ 
7V ; CO-(NH) 0 ,i-R 21 ; C0 2 R 21 ; ^V^fi'ff^r^tbTV^T ^ J; ^^-/V(R 21 « C 3 . 7 ^> 

NR 26 R 27 S 3 ~ 8|^rni Wit i < > S^tpSH: C w 7/i/^/H(± 
d. 8 T/l-^^>, CO-(NH) 0> k COzX^^-efeSo ^fc-^tLfc^^t^-t- 




R 
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5 3~8ltI*^TOi, (2)C M 7MU^ CO-(NH) 0 ,iX^CO 2 »^^, 7 

&^mma^TvnK > &fe<Dffi&^%fr^x^Kim&±<Dmm^&-$-z>, 

t> ^0^?gt4^^-f-6 £ k SrftiJi, U PARP ©BB-^-J-SgSftKZ^B^ i&BSeg b < H: 




R 2a ^R 2b :H, «7/V^;I/Xfi^ft, 
A : ^-^W&fP— ^n^, 

Y'^lTJ? Y 3 : Inl-XfiBM^IftoT, V ^XW^fcX^^X «fc ^fi»7/V 

$ tt T v ^ T % J; v Mfi!fc T /v ^ = \s tilted > 
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Y 2 :(X S s SO, SQ2Xtt*£# Y^M^-V^Xfi^CO^^, Y 2 {*^£^ 



<au -y^-y 3 -^^^^^^^ -co-o-, ^ys-ciaife^ti/Tv^t^vNCM 

Y 1 Xt5 Y 2 ^#fc^^<Z)#^ s Y 3 «^^^S^^-To WTIH 

) 

m> & (i) R 2a ^tj^R 2b ^ j: 



^Kfcov^?^ filial- 5 0 

£tJh©2fiJ(&^Sr^rr5itSr*5fcU W7;v^x « N fljffctf c 2 . 6 
«£9& : 3;b<f3\ ^7Mn^f;K h V 7 ^ "f-jV&Xf- V 
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rr y -/vsj 0* l < i^mmm eibmi a m^mnTbm. s m&r y -^m 

^^^^-^y^-e-g^^tLTV^T^ i < „ S X« N tfSlfeffc; £ frbtf-d^ K^v^ 

/k ^-^f-^y/K -fy^t/y;v> t^t^/D/K j-t^v/k ^t^tv* 
y /k ^ ^ ^ y /k b y r y y /k ^ h 7 ^ y /k ^/75 — /k ^^^^ 
c=./k -<7y^t7' y /k ^vyv 5 ^ y /k ^7^7^/ y /k ^7 y ~/k 

=¥7 777 y =/K t°n y t°^<y i7/K -=e/l> 

aj% y fcV<9 v?~/K ^ y /V, 7^^/!J -v 5 — /K ^t°^7 v^/K 

Th7t Kp77=/K fh7t Knt°7-/K ^n^r^/K ^^7 9^ 8- 
Tlf fcTS^ n [3.2.1]^"^ ^V-3--f /K 9-Tif fcfV ^ n [3.3.1] 7 /V, 3-Tif 

bf->i7 n [3.2.1]^"^ * i/-6~^/K 7-Tif n [2.2.1]— ~f$ >--2~f/K 2-Tif h 

y i7 y n [3.3.1.1 3 ' 7 ]7*# ^-4--f /K 1-TU* If P [2.2.2]^? ? ^-2-4 /K 1-Tif fcT 
v-y n [2.2.2]^ yy>--3-f/K 1-Tif n[2.2.2]^-^^^-4-^/K 3-Tif * fc° 

p[5.5]^^7J7'-9-r/K 2-Tif^ If p [4.5]^7J 7--8-^/K t°n [4.4] 7 

^-7->T /l^ST* 8-T1f * tf n [4.5]y*7J i/-2--f /l>3£4g£tfS3*tf ft § 0 55 U< 
t°y^/K fc°y^^7K 7U;K ^f-^U/K ^7W!J;K 
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lino© o xfi s ^LT^T&J^sT^sM^I&fri^^p^^fc 1 ^ # 

Ti?^— /V#:£ra-&0 0 #f£L<i3\ t°n'J^/K fc^<!JS?/K P ~/K 

fcV^v>^/K i^7/!)^;K ^Yy^/K *^t^7^/K 8-TiffcT 
n [3.2.1]^-^ 9-Tif tfi/y n [3.3.1] /"7^-3-f/K 3-Tiftfv^ 

n [3.2.1]^ ^ 7-Tif fcT n [2.2.1]— i/-2-^/K 2-Tif h U ^ 

b [3.3.1.13,719*^ 1-Tf tfv^ n [2.2.2] ^ ^ V-2-f/K 1-Xif 

n [2.2.2]^"^ ^ ^-3--f /K 1-Tif tf n [2.2.2]^ * ^-4--f /V, 3-Tif ^ t° n [5.5] 
!> V-7*^7 >--9-^ /K 2-T if ^ t° n [4.5]^^7 ^-8--Y /K 2-T if X t° P [4.4] / ^ ^-7- 

tf^y S^/iXftt* 8-Tif If is? n [3.2.1]^ * ^-3~f /1>3E"T?*)5 0 

t^i-S^^^^^-efeS^n^Sr^i-c ^lilt SVW*£ 
*ftV\&S, 2-, 3-X^4-t°^y ^;Hi^t5 0 

rflHft$tbTv^t>J;v>^n7'/v^i>j , rgt&^jft/rv^-tk £i^T P — /vj 

Xtt niife&jh/rvvrfc iV^rnlSj f^ftSttSi tTtt $cK: 
PARP RaWPJl!l*5»-tS ^tLbC^CDSi^*^ Lttffi RTtlftlft&^fc <9 , iftk 
©lillS: 1 ~ 5<H^ L-O/vr ±v\, mmmt LtlftK ft, Ci.2o^b7K*3£> 
Any^ ^n<> ? ^-T?«m§tb/e:C 1 . 6 T/^/K OH, O-C^o^tK^*. SH, S 
-CLzo^kTKiUS, SO-d-zo^TK^^ SO 2 -Ci. 20 ^7jC*S> CO-Cwo^Mt; 
7kmm, ^7PiS, C0 2 H, COO-Ci.20 £*ffc3fc*2k CONH 2n CONH-Q.6 T/V 
CON(C!. 6 T7V^r/KNHC0 2 -Ci. 6 T/J^/KNHCONH 

-Ci.6 T/Vdr/K NH 2 , NH-Ci_ 6 T/V=¥/K N(C M T/V^/k) 2> CN^t5N0 2 S^b 
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T/V3VK ^p^X OH, O-ClsT/V^/K SH, S— C M TA-^r/K SO— T 
/^^-;KS02-Ci. 6 T/^^-/KCO-C 1 . 6 T/Vdr/V > C0 2 H,COO-Ci. 6 T7V^/V,CONH2, 
CONH-Ci.6 T/V3VK CON(d. 6 T)V^;V)^ NHCO- d. 6 T/V^/K NHC0 2 -Ci. 6 

NHCONH— C M T/l"3vK NH 2 , NH-Ci. 6 T/l^/K N(Ci.6 7/V^r/K) 2 , 
CNS.TJSN0 2 ^b3&SP«t ^iliR^ttSS^fc 1 ?, f£S$lS£r 1 -4^1.-^ 
"CtiV^ o it)^t<ri, C W 7H/K ^^P7/^;K Ci. 6 T 

^fcC w 7M;K OH, 0-Ci. 6 77l^/K O-^^pT/H/K 
O-Ci.6 T/V^r Wi'-v'^ P7/V^/K 0-C w 7;^V^-7y>-^ S-C w 7/V^f 
/K S-v'iJ' nT/l^/K S-7D-/K S— C M T/V^f a T/l^/K S- 

Ci-6 T)V^r V — /V, CO— Ci.6 7Vl"¥/K CO- a T/t^/K CO-TU — 

/K CO-Ci. 6 T/V^l^^-V^ dT/V^r/K CO— C^T/^U^-T V — /K 

C0 2 H, COO-Cj^T/W^/K CONH 2 , CONH-Ci. 6 T/V-3VK CON(d. 6 T/V 
*/P) 2 , NHCO-Ci^ T^=¥/K NHC0 2 -Ci. 6 T/I^^r/K NHCONH— Cm T/l^/K 
NH 2 , NH-Ci.6 T/l^/V, N(C M T/V=^/V-) 2 , CN N0 2 j&»b&51$,fc 0 

(iV^P7;^;K 7!)-/H^TPll(i, C w 7;v^/v, ^ 
n^y, OH, O-Ci.6 T/I^/K SH, S-C W 7/V^;K CO— C M T/V^/K C0 2 H, 
COO-Ci. 6 T/V^r/K NH 2 , NH-Ci. 6 T/V^r/K N(d_ 6 7/V^/V) 2 , CN &7J« NO z 

d. 6 T/V^/K '>^n7W, C w T/l^ W^-T U — /K ^n^^, 

^n^>-eg^$tl/fc C N6 T/l^^K OH, O - C U6 T/l^/K O- 
Ci-eT/V^l/iz-Ti; — /K S-d.6 T/P^/K S-7'J — /K S— G w 7/^ V^-T 
U— 7K CO-Ci-eT/l^/K CO-TU— /K ^7Pgi, C0 2 H, COO-Ci. 6 T/V 
dr CONH 2 , CONH-Ci. 6 T/l^K CON(d. 6 T/V^-/U) 2s NHCO— Cm T/V^/K 
NHC0 2 -Ci- 6 T/V=3r/K NH 2 , NH-C M T/l^/K N(d-e T/V=¥/^) 2 , CN^D«N0 2 
3&>E>fcSi$«fc0jB&$*L5£ , T?fc5 i'>^P7;^;K 7!)wH^tpSI 
{3:, C M 7/P^ /nh^V, OH, 0-C w 7/W^;K S-Ci-eT/l^/K CO-d-6 
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T/l^/K COaH, COO-Ci.6 TVl^/K NH 2 , NH— C m N(Ci- 6 T;V*/V) 2 , 

T/V^yy, A^t°n y S*=ylOUifcV<!J vvK Y 1 ^ C M T/^V^ Y 2 ^0, S 

Jy^Z^tt^^TV^^J^y^^/K 2Sfct*(2) Y 2 IoZ«$|iT 

v^r%> ±v^#si^'7 i t3aiaEO'ft;^t*&s„ i5 3£^*b<r±, -y j -y 2 -y 3 -z 

5 ? y*—;v-\-U )V^*r % Y\\&m 7? & 5 „ 
GSI :2-7xyar^xf;K 3-7x/ ^^7°n tVK 4-:7a7 3f-27^7K 6-7 =c 
y^riX^^vyK 2-(2-y/^n y ^7 dp- ^VK 3-(2-7;^o7x7 ^'7) 
y°n 4-(2-y/V^~n 7 =: 7 ^^T^K 2-(3-y/V^n y a 7 ^->)^^/K 

3- (3-y yv^-n 7x7 ^f^n fcVK 4-(3-y /V^n 7x/ ^>):^vK 2-(4-y/V 

tP7i;^r y)^9VK 3-(4-y /v^- n y ^ y ^y 1 n tw, 4-(4-y /v^- n y ^ 

y^yp^/K 2-(2-^nP7x;^->)xf;K 3-(2-7nP7x7^ri/)7'ni; t 
/K 4-(2-y n n y ^ y ^r^y^/K 3-(3-7 n n y ^ y ^^)7*p fcVK 3-(4-7 n 
n y ^ / ^ u 3-(2-y* P ; e7i/^ y)y° n fcVK 3-(3-y n * y m y ^ 
-y)y° n \?/V s 3-(4-y n^7x/dr */y? n fcf/K 3-(2- h V ~7 M n 7 9vl-y ^ 7 
dr^)7n fcT/K 3-(3- h V 7 JV-Jru 7 =f-;V7^S *^)7°v fc°/K 3-(4- h y 
n^Wx/^^/PtVK 3-(2-^T7 7i/^r^)7°P fcVK 3-(3-7r/7 
" ^ y ^r^^P fcVK 3-(4-^77 7 y ^ 7 ^^/)7p fc°/K 3-(2-~ bP7x/df^) 
y°n fcVK 3-(3-- fP7x/ 3- y)y°n 3-(4-^ hP7x; ^y)7° pi fc7K 

2- (2,4-> ? y /V7-n y ^ 7 d^cn^vK 3-(2,4-i7y/^n 7x7 ^t7)7p 

4- (2 5 4-v ? y/v^-n y ^ 7 ^y)y^/v, s-^-v'y/i^-n y ^ y ^y)y° n t°/K 

3- (2,5-i?7;!/tn7x7 ^->)zfn fcVK 3-(2,6-^7;l/tP7x7 ^7j7p fc°/K 
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3-(3,4-^7;^n7xy df^n tVK 3-(3,5.^7/VtP7x; ^v-p^n fcVK 
3-(2,3- ^PP7x/df- vOT* n fcVK 3-(2,4- ^Pn7x/^f v07° n fcVK 
3-(2,5- ^PH7i/^)7"p fcVK 3-(2,6- ^PP7a;^)7"P t?/K 

3- (3,4- ^7pp7x/^V)7p fcVK 3-(3,5- ^PP7i;^f vOT" n fcVK 

4- 07" 7* W^-W/l^^Vp^/K 4-(i- 7* l^-2-f /V^-^r^T'^/K 2-7 
^—/l^^^^/K 3-7x^ft7ntVK 4-7x.— /V^-y^/K 2-(3-7x. 
=/V-l,2,4-^-^i?-^T y — /V-5--f 3-(3-7 x. ^/W^/M^lJ-^T y 
— /V)7° P 4-(3-7 x ^/V-1,2,4-^-^-^ v^T yV-5— Y /V):7*9vK 

2- (5-7 x =-/\s-l,2,4-$-3c-y-i?T y — /W3--Y /I/)^5vK 3-(5 7 x. 2,4-^^1?- 

y—/l--3-f 71^)7° u 4-(5-7 rc^/V-l,2,4-^-^ri?- y— /V-3-f /V)^^- 
/V, 3-[3-(2-y n a 7 x.— ;V)-\,2,A-^r^r^-^T v"— jVyfu tW, 3-[3-(3- 
7 x=^).l A4-t*t^7 ^-^-5-<A']7p f/K 2-(2-7^^/V^~=3f 
fy*- /i>-4-^/V):n<5VK 3-(2-7m^/V^-^-^)/— /i/.4-/f/V)7n tVK 4-(2-7 

3- (2-7 x ^/V^T /W4-^f ^T" n tW, 4-(2-!7 x ~/l^T y— /V-4-f /V)^ 
^-/K 2-(3-7x^/M y^y*— /V-5-^/V)^^/K 3-(3-7x^Ky^rfy^ 
;V-5--i';k)7PtVK 4-(3-7x^;W y^f7-;W;W)7f 2-(5-7x^ 

jVf-Hry x. ^-2-^f /V)^=5f-/K 3-(5-7 x z=.;V*?%-7 ^ ^-2-^T /V)7°P fcVK 4-(5- 
7x.=/V^^-^ai>'-2-f/V)7*^/K 2-(5-7x^/W y =3f--tf-y— /V-3-^/V)^^ 
/K 3-(5-7i-/W y^ty-/W;V)7p tVK 4-(5-7x=A"fy^t/- 
/k):/^/l^TJ?{3-[5-(4-^ PP7x — /V):7 9 ^-2-^ ;V\^n fc7vg 0 
^HSK-fb-^Ort, LWfrS^tt, 2-[l-(6-^x./df-^^^^yV)t°-<y 

^ V-4--f 7V]-lH-^^yV 5: i^V— /V-4-#/V/l^i4- ^ pr N 2-{l-[2-(4-7/V^-a 7x7 

^vo^^/ki y > > >'-4--i'/v}-iH-^>'y-f 5 /v^-tv/v^^i^ ^ f\ 

2-{i.[4-(4-7^to7xy fc\ U v^-4-^/W-lH-^yyV 5 

-4-7J/V^>^^ h\ 2-{l-[3-(3-7 1 ^;V-l,2,4-t^ t v>7 /-/W5-f ;V)7 p tf/V] 

^^--f/H-m-^^y-r 5 ^y— /v-4-^7/P/Kdrf-5: K&t/^ 2-{i-[2-(2-t^x. 

/v^^-y-^ K7?fc§ 0 
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j&mtt&to (i) n., its©t it j; o r liiMitt^sf itt*^^ 
^pjte-g^ (1) R 2a x«R 2b '7)-^ h -e$>s^#i^a^^w^K 

St> -fn\?$-i/Wi, i/x-Vm, ^n^m, =*^g£, 7 

J&TZMt Ute, Prog. Med., 5, 2157-2161 (1985)^ mM^^m^l (SfJllSr/£s 
1990^) f7t ^18^ 163-198 {CfBife^aE^ifbttSo 
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•zm^tefi&mx'&m, x^mmmm^MK^it^m^m^m^m^x^K r 
tr^s, # ^/v^^t? M.^nh <Dm§M tvx mn a y v - > cr. w. 

Greene) ^l'O? £ 5/ S> (P. G. M. Wuts) ^\ TProtective Groups in Organic Synthesis (H 
3^ 1999^) J ^WM<D^mM^m\f^> - t &X% \ Z.tlb%RjfoM¥fcfo^X 

M&mtfLLxmit^ti&^o ^(Dkotejjmxte, mmmB^mAvxR^n 
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r 1 -4 




NH„ 



(IV) 



NH 7 HO 



(V) 



r 5; K-fb 



H (VI) 



FT f 

H (ii) (HI) 



H 2 N^O 



R 1 




H d') 



r4 




(VIII) 



7$ KflS 



(IV) 



NH, 



HO 



°y~x-(7^ g— Y— y^-y^-^z 
" (vii) ^ 




T/t^/Wb C&OWt^) 



0 ^-X-^Ay\IH + L— Y— Y^-Y 2 -^) 
p1_ ° (IX) (III) 

R a CONH 2 , L < CONH 2 ^afc3eteBrfgftS(C0 2 H, tf/t'jtfi/'lfc 

CN L fiJ^lHSSr, P 1 H JU% C u6 T ;V*c ;VW£(D C0 2 H 
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A. m-Wtk : T?V*Mk 

t Kn 7 7 ^(THF), ^t^t^f ©x- X/MtS, n ^ n n^^^, 

HN-v^ ^*;VA7 ^ K(DMF), ^/V^/V3f?dp-> K(DMSO)^O^J&CT 
7 8°C~0°C©^*PT, ?fr£PT7^^.T\ tlTXttf J; -3 TI1S?1T^S 

mt^t^So ^fc, tK*^ h y •> a. 7kijffc;*7 y ^ a. y 

IKS/S^S: (it«H^^ r^b^taS(*.«)J (I4E 20 # N 1992 
$S 300) ^fBljftOMfe) KfeoXR)fc&?f5 0 

/V*MkRJ&& \Zffim<D CONH 2 ^ £ aSfeBTfllt? fc S o R a & C0 2 H <Z>i§£\ n 

f^itrntimm, ^mmmt-^mm, ^—^^m, dmf, dmso, t°v^m<D 

SJ&ttfe&te&m*, W&M miUt, *?*/9xi^*Wtj;ViS*M^ K(DCCX 
*M y?'* \*A'j)A'i£ :> M % K(DIPCX l-^9VP-3-(3-v^ x^T 5 / -fn 
7&i?y( 5: K(WSCX 1,1'-^^^— ^tf^-lH-^T 7KCDI)#) N f^tJ;ot 

tt N H^^WJ (iill N-fc Ko^^yv'yy^ K(HONSu), Kn^v"< 
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>y h V ry-/KHOBt)^) ^)#4Ts 7y^^7T«t5 r. t K £ 9 mtx% 

C0 2 H JJ&gl UT®lat-e^5„ r^bO^«ffi^^O^}-*3V^T^ 

x* £ , ^t(atR a ^ conh 2 -e & z> ik&m %W&v t s □ 

( 1 ) T^Wk 

^#^^7X*s, ^-^/ms> ^^f^tm^Tkmm, dmf, dmso 

^^J&fc^Stt&i&S^ DCC, DIPC S WSC, CDim<Dm&%L »iottt 
Hfc HONSu, HOBt #(D^P^flJO#^T, ^^(IV) £ -ffr^(VII) £ £ii ^E-^fe 6 
jj&mffl-Am^X, - 7 8°C~0°C(75^PT, ^*PT7^^^?fiT> ^STX 

«t ^xizmuTTbmmmTKff ? 0 hv ^;vr ^ >\ y/n tvi^ 

f;v7 ^ >\ n-p« ^/v^e/i^ y ^ n,n-v?^ ^/vt ~ y ^ N tr y >>>\ 4-(N 5 n-v^ 

J^ttfl^f^^ ttfi, ^^tK^i ; ^7/1^/^^(7)^ ^-/V^^^/K ^^Ao^x/vft 
bn7i/ — /Hfc if© 7 ai / —/Is^k&yo^ HONSu. HOBt f©N-t Kn^ S'/Wfc 

(2) 
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Rj^i^mmmtTKmm, ^v^^itm&mm, ^-T^mm^Rm^mk 
£p~f\ ^sptt^mt. ifiTx^{- «t <>x femur Jbmnmmzft frti% 0 

SOS £ IH«cO^#^#i-^ £ X 9 Sl^^ 3 0 ^^%(W)« US5380719 ^fciBSfe 



(5£*K R b tt-A'-P 2 XI4Ci 4 T;^^y-A l -P 2 , R c ij:HX(iCi 4 7;^/K ^VM3\ 

SPt>s ^ J^t^X (Horner-Emmons) ^J&#<£> WmtigM<DRJt^X V 

J^fcfc, 7fr8RO h n tV >(X[Va)Xnm^m^(L.-¥. Tietze, T. Eicher f?, H5S?t£ 

(XIVg)^atT^ 5o 




O 

P 1 OOC-CH2P(OR d ) 2 
(XI) 
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Me Me Me Me 

/ f / * 

¥L2% Myk^m^ ^*gvWb 

°(XIVa) NC (XIVb) HOOC -(XIVc) ^OOC (XIVd) 

H f f 

P 1 OOC P 1 OOC HOOC 

(XlVe) (XIV£) (XIVg) 

=Mfc#Jfcf3: Synthetic Communication 25(6), 787-793 (1995){ilfB^<^fe^fo&:f b^t 

L OflftSfgfct, OH3EXW:CX)aHSd»feSi5felcJ:i9^*icJgatT?tr5o Y 2 ^OXft 
S O-fb^fett^— TVWbXtt^i^TVWbKJ&K: £ 9 N Y 2 ^ so Xte S0 2 Trfe6{b^ 

H^tS^nU K^O^/V^Sfefi^ft^©*^ (J. Med. Chem. 29, 2174-2183 
(1986)) ffcj;^ ^Ify*— /VfiSJMm 2-^ n^rb ^ff^f* KBtSHtflsWR 
Jj£ (J. Med. Chem. 39, 237-245 (1996)) ^fc«£«9 N ^ y^l^y— /Vff^f^ 1,3-$? 
<^ f. ^ft^f2js: it K n 3f i>/PT 5 ^ i ©HN^ (J. Med. Chem. 31, 1659-1664 (1988)) 
ifcVMS— h V AsUr*?*/ VWIMitbT^^i/mMVfb <D (J. Med. 

Chem. 10,411-418(1967)) ^Cj;t9 N /HBiSMfcfi 2->^n*- b^ff^f*^ 

*T 5: Kfl^f*^^^ (Gazz. Chim. Ital. 92, 1084-1092 (1962)) £ >9 , ^ ^y 

(J. Med. Chem. 43, 1071-1084 (2000)) mK £ <0 Wat%> it^tt5o 

R 2a Xte R 2b ^^{g^r^^r/^-efcS^^^^f*, ±IB^^f*(IV), 
(VI)X«(VIII), ^V^^«PJ^^(I•)^^V^T, T/i^/Wfca£fctt1-- £ in <fc 9 



16 



WO 02/068407 



PCT/JP02/01741 



mm, mmn, am, mm, a&srfk Mii, s^n, wo?b^7 

lAsknmmmmmomB «#*^) ow-^ 

*mmfc&m<Dftm «^T©ii^it £ o -cans $ nfc 0 
i . mmsm parp piw^ttsy^^ on vitro) 

1 ) Um^-^m^WfWiCOM^, 82.5 mM h y ^-HCl (pH 8.0), 50 mM ±^ffc^7 ]) t? 

A, 10 mMSIkv^^^i., 5 mM^ftXW 1 /K 100Mg/ml fc b >\ 

26 nM 3 H-NAD $o£XP 0.06 unit t K$1^#;IM PARP ^ra^ LTV^KJ^CT-t? 
25°C, 3^EJE&^^75io 

2) l00mM^^^i/T5: R£»l-r5 r. £ id <£ 9 S/&£r#it £i3rfc 0 

3 ) KJ^I^§r 0.5 mg fei^ £ ^ l g G SPA fcT— X £ SJft $ it Top count (jS 

n p n^, Packard *±) «9 ^Stt^?|!lJ£Lfc 0 

4) IC 50 « PARP CO ADP-ribose 50%m#i"Si*^^<fel»Si 
H»U, 6 2, 7 2, 7 7 5lU«8 8 ^fBfcCD-fb^^, -^^16, 23, 17, 
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162Stt^8.3 nMcDlCso^LTto 

2 . *kmm%k PARP MFiSffiaiJtWafe (in vitro) 

1 ) J774.1 'MM ^n77 ^fflJ§&4*) & 25 mM HEPES *3 £ TJ? 10% 

ffiifiiHtf DMEM m&KX 5 x 10 5 {®/ml fcfflflft U 37°C, 5%C0 2 ®^#Tt 

2) f£M^W2 28 mMlft* y 28 mMlftt h U <7A, 2 mMtft-?^ 
^ r> a n o.Ol % = >RXI 26 nM 3 H-NAD £^tp 56 mM HEPES (pH 7.5)?#P& 

3) DMEM*Hl^±|BKJ5SSSRillijiU 37°C, 5%C0 2 ^WrX 15^*§#Ufc 0 

4) jNBJSS£r?£ 5% by^n ng^^T 2%SDS, 0.1M NaOH WML- 

5 ) IC 50 fi PARP CO ADP-ribose M&4km&& 50%m&1r &&&{k&&9k8t t LT 

6 2, 7 2, 7 8 (31fB4fcCOtel^«, ^4x^8.2, 47, 5.1, 

lO&tW.l nMOIC 50 ^^b7t o 
3. ^Vfl^flf (in vivo) 

1) 6~8M^*££fcBalb/c^!5';* (B^^r— /P^y^-) Sr^KK^Lfco 

2) ^vxtetmmn*j? n^&o^tvtc 0 

3 ) ^wikft^w: 0.5%^ ^sv-^jvu— ^Kxmmh^^-i^mvtio 

4) #W*fcffr^»i^&5V^f*$^3:±^ Balb/c ^?*K:3fa<£>JB*£ ft 3 J; 5 
5 ml/kg ttg P Vfto «t t>mtt^^i- 5 0.5%^ 9vH? 

;vn- .x£r 5 ml/kg ^Tj£-^ Lfc Q 

5) ifV^eifV (Sigma) 0.5 mg/ml ^^5J;5MU ^ 
#>CO^n^^|^B#^ 1 ml/mouse KXJSO^hlSt^Vfto fcmfrm.&\tt&M£&k 
% 1 ml/mouse tTlK^S4 bfc 0 

6 ) IfV ^E-if 4 ^HBfJH-^ ? * 5 ml CO 0.1°/W^ U V^M^ 
^7X^T?5fe^bflIiSrtC0«^[HlJ^ Ufc 0 

7) HMX U^JWjatfifctt Celltak (lSn B n£, B*3fcS) {CTSfJ^bfeo 

8 ) ED30 ttlf >T ^ifVtC J; o TM^c:^! bfc#B«£r 30%WJ»J'f-SttlWb'£«> 
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4. =L7~sf>mmmMi^ (in vivo) 

1) 3mg/ml !?^nl37^ ^V^Ff^) 8 ml t WIMCO FCA (Freund 
complete adjuvant H37 Ra, DIFCO Laboratories) Sr-HMcSS-g-l^ HttDBA/U^r> 
* (B^ft^^H Mfetort^ 100 M foMLfc, 

2) 21 _h|B^lHl#^iiiD^L7t 0 

3) ma&m H^oHiiu i mmk: 2 m<Dm&-vftM&£r*&8L<Dmffi&x =» 

4) fWfc-^te 0.5%^f;Hr;l^P- LT N 1, 3, 10 $3 «tTJ« 30mg/5 ml 

commxmmv, smi/kg^a^-ci 0 inigp^^2i nu^-vn^tc 0 

5) jH0fe*S*r4ifeP«IJfe^k;t LTftt*(CBfr H 1- KJS*mT®a (AUG : area 
under the curve) £ LTt Lfc D PIJ5^^ ^ TlzM Ltfi steel fcMMWafc 
m tttt Dunnett^^^ffV^ p 0 .05 SIT^M^^M t bfc 0 

(1) x«-^»^m^^rF^$tL#§±^(D itx»2i«±^f 
*fam$rk \^x^-rz>mm%mm^ ^w\^^xm^m^fhx\^mnmu 

*mmz£%mni&^<Dfrfr(DmMmmbvxfe, mm, nmu mmm&m 
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<Dj;5^ili3^J, fr^PJ. £1*30. ^WJ, ^»!j^^rLTV>T>bJ:v\ 

i 5 &w#>$k ^ y — yvoj: 5 ftr/wa- /mis, v y/\s-<— hso o^ P H R 
m&%>%o ^.<DXommm^ ts^mmmu mmm, mm%u mmk 
ftmmk &feimk tmm^m srg-A/? t> «t v \, ^.tib &w rf ^ nm ? 

teMM<Dmmmm%M&u ^mm^mm^itmm<DmimmmKmm, mm 

a^feP^O^, lB^tFi, fttiifc^ 0.001-100 mg/kg. L 
< {£0.1— lOmg/kg^llg-^fc*?, 1 0^;fc5V^2 — 4 0^frTi£-^1-£ o 

i 0 <D&-$-mt, fammtcvm 0.0001 iom g /k g as®^ 

f£Jtia 9 t^J 0.0001-10 mg/kg j>m^X\ 10 1 Hl-iS^dli-^^T^i-^o * 
fc, ffl&mfflt\sXt±s f£ftl!§7c 9^ 0.001-100 mg/kg^l 0 im~W&m\Z&tt 
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l 

2,3- v^T ^ 7 &M&Wt^?-/l'^XT/l' (29.3 g)<D DMF (500 ml)$g^{<: 1-tert-^ h 
^^jJ/V^^-sVt*^ V i?^-4-%/l'tf^m. (40.0 g), WSC -HC1 (40.0 g)RXfi HOBt (1.5 

7t Q tll^M, M&^W5feU fti© 2-T^/-3-[(l-tert-^b^v-^/^^ 
/Vt°^y -^>--4-^7/^^/V)T^ (56.9 g)3r#fc 0 fJCfi 

(600 ml)t?§^U 120°CT*lB#TO^#L7^ o S«^HI, 2fe 

2-(l-tert-^ h^->^/l/^^/Vt°-<y *J>-4-4 /Vym-^^y^ ^ ^V*— /V-4-7J/V/F; 
h (27.5 g)3r#fc 0 

mmn 2 

2-(l-tert-7' Y^c^X /V^—sVt^y /vym--<>^4 5 PS—As 

_4_^7/V^dr^lx^- J> (27.5 g)(D^-? J— ;V (400 ml)j£?£fc 1M 7K®Ht^ h y #A 

(250 ml) ^P XI, 50°CT3 B#^$ft#b75: 0 SJSfl:»ESM, 1M %H§r 
JPx., WffiLfc*NI&ii®U 7^1T, 2-(l-tert-^b^r^/^-/H: 0 -<y v^-4- 
^/V)-lH--<^yV 5 ^V— /l/-4-^7/V^^m (23.3 g)£r#fe: 0 

3 

2-(l-tert-^ h ^^/^^t"^ y i?ls-4-4 /U)-m-^<>^4 51 

(23.2 g)(D THF (300 ml)!SM"fe CDI (16.2 g)£})P?U ^UT 3 H#^»# bfc 0 
SJ&ifcfcT ^-TlfrfPO THF (200 ml)&Mz., tflT-tS# bfc e 

ran u as^Tk^Px., i^m^^vT^m ltc 0 «s &mn'ki&fcT?m&&, 
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-r/i/)t o ^y h (is.9 $&&it 0 

m^m 4 

2-(l-tert-y h^->^/^^/^^^]) ^V-4--f /V)-lH-0-yV 5 /P-4-;fr/l> 
tf^-f-* K (14.1 g)tc*^T h y 7svjrvffim (50ml)^Bx: N MT— #d*#L;fc„ 

3:^V— /V-4-#/l-/F>1^ K • 2 h y (15.1 g) 

mmm 1 1 (rHu^s-c^ib^ i K^-rm^m 5 ~ s <oi\&m*. ###1 2tm 
m<Dj}m^3%m 9-12 <Di^m^, 3 ^ 1 3 ~ 1 6 

<Dft&m%, #%M4 i 1 7 ~ 2 0 w-fb^^^n^tL^L 

mfe^i 1 

2-t°-<y v ? ^-4--Y/WlH--<>'yV * i^y— /V-4-^7/k#>-^5; K • 2 b y 
g^fett (710 mg) N 4-(4-7/Vtn7iy^f^f/^'n 5 K (310 mg), y ^ 

A (1.4 g), 3^-fb^y^A (129mg)^DMF(10ml)(D?M^^^T— #8M$b 

^^«rW*bT#btLfc^SSri/y •ftffA'jj? b^77>f- (^ 

n a 7ft/VA — y * / ~/K)T?ftS U 2-{l-[4-(4-^/V^-d ^ ^ y ^ v^gVKl y ^ 
i/_4-^7l/}-lH--<^yV 5^y— /V-4-^7/U#>f-5 K (519 mg)£r#fc 0 ^bflt^h 
&m (519mg)£^,7 — /WCjgtfU 4M ^7j<*/I^^^/^^ (4ml)^Px. 
7t 0 ^^MJE^HbT^Cfc^^S^ (^^y-7^-7K)bT > 2-{l-[4-(4-^ 
;V?t P7i/^ ^/V] t°^< y f /V}-lH-^< >- yV ^ # y^/V-4-^7 /t/rff 

f-S; K • 2i&mm. (200mg)£r#fc ($£-&$£*),, 
IHJM2 

2-t°^y i?7-4-7/V-lH-^yyV ^ ^V— /V-4-#/l^3rl7-5 K • 2 M) ^7l/^-a 
(860 mg), ^^-^^^-2-T/V^t K (1.1 g), 1^ (5 ml).&U* 1,2- v 5 ^ n nx 
(15 ml) m^i-byr-feh^r^TK^^^^-T-by 7^ (1.10 g)^;^ 2 0 
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^^@*LT#fetL7t^S^^y *^/V^7A^n^ h^77^f- (^ ^P/}^/^ 
A - ^ ^ / b> 2-[l-(^-^^ a >--2--f /V^ ^-/P) U ^>--4-f /H-1H- 
^yyV^VWM-^;^>f5 K (95 mg)£r#7t 0 &btl1tfc&®&* * S — 
/WUfcgtfffU y^r^m (30 mg)^Px.7 v c 0 £ Cfc^^SMtl (2-^d/V^)L 

#7l^3r1^ K • 1/2 (108mg)£r#fc (3£#^) 0 

2-{l-[4-(2--<^v ? /V^-^v'7^y ^v^)^^/V]t°^<y i^^-4--f /H-iH-^^yv ^ 
^V— 7^-4-#/l/#>1^ S; K (344 mg) N 7 ^ / — /V (15 ml)RXf 10%^y i? V 
* (90mg)M^&> 7Mf#B^T. IITt-^Lfc, Kra^^Mm, 

^ J — /V)-?ff®l L , 2-{l-[4-(2- t Ko^V7xy^f iX)^^"/V] y v? y-4--f 
M-lH-^O-yV /V-4-^7/l/^>-y-5 K (254 mg)£#fc 0 ^htlfc^^^ 

*?y—Mz.mffiU 4M ^b7j<^/Stm^^/W» (4 ml)^n^7t 0 M££^J£ 
S*gLT£Cfc^*&#*£ifl (^^7-7V-7K)b-C, 2-{l-[4-(2-t Kd^^7x/ 
^i/)^^^]t°^y ^^-4-^/W-lH-^^yV ^^y—/V-4-^/l//K^r1h^ K • 
Wi (244mg)^#fc (M&ffitto 

mmn 1 ^ i^o^Sc-e^ieSt 2 ~ 6 i^i-msM 4 ~ 1 0 6 <D^m^. njg 

M2t [WI#(D77^-e^iB* 6 KTjk-tmMM 1 0 7S.r^ 1 0 8 <D4k&®&&&.v?t 0 

^^^-T^^ffiV^^o Rex : ##{^#-^ Ex : HJfe0!l#-i\ Cmpd : ^ 
4^#-5§\ Me : 7 Et : J^/K Pr : 1-7° n tW, iPr : 2-7° ^ tBu : tert- 

7*9VK Boc : tBu-O-CCK Ac : Ti?9vK Ph : /K Bn : '"O'vvK cHex : 

n^drv^/p^ Ad : l.rfVyf/K INaph : 1-^7^/K 2Naph : 2-^:7^^ 
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2Thi : 2-5^ — 3Thi : 2Py : 2-t°U ^/K 3Py : 3-t°U v7K 4Py : 

4-t° U vVK Dat : ^S'fh^^T'— ^ (F : FAB-MS [(M+H) + ] ; EI : EI-MS(M + ) ; ES: 
ESI-MSKM+H)"! ; NMR : DMSO-d 6 <$<D J HNMR (d&ft § 6 (ppm)) ; Sal : (^ffi : 
7 V ; HC1 : ; Fu : ; i^te^^^^ U 

2hci fe~imtm.$:mM-f% 0 ) ^^n^^fo ^fc s ems^gjo^^gm 

iiLW&TF U l^^ltMl § % (D liltOtHI/Tf, $J x. « 2-OMe-Ph « 2-^ 
h^v-^^/l-^ 2,4-F 2 -Ph & 2,4-^7/^n7i=;^^f 0 
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CONH 




N-(CH 2 )-0-Y^-Z 



Ex 


n 


-Y 3 -Z 


Sal 


Dat 


1 


4 


-(4-F-Ph) 


2HC1 


F: 411 ; NMR: 1.72-1.98 (4H, m), 2.24-2.40 (4H, m), 
3.02-3.20 (3H, m), 3.32 (1H, m),3.55 (1H, m),3.66 
(2H, d, J-11.7 Hz), 3.99 (2H, t, J=6.1 Hz), 6.94-7.00 
(2H, m), 7.08-7.17 (2H, m), 7.52 (1H, t, J=7.3 Hz), 
/.oj v,-*--^? ^**^/9 / »^vj ^i-Ti, u, j — /.o jnz,j, o.ui ^in, ci, 
J=7.8 Hz), 8.67 (1H, brs), 10.86 (1H, brs) 


3 


4 


-(2-OH-Ph) 


2HC1 


F: 409 ; NMR: 1.72-2.01 (4H, m), 2.24-2.42 (4H, m), 
3.02-3.22 (3H, m), 3.33 (1H, m),3.51 (1H, m),3.67 
(2H, d, J=11.8 Hz), 3.99 (2H, t, J=6.1 Hz), 6.70-6.86 
(3H, m), 6.93 (1H, dd, J=7.3, 2.0 Hz), 7.52 (1H, t, 

8.01 (1H, d, J=7.8 Hz), 8.67 (1H, brs), 10.77 (1H, 
brs) 
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F: 379 ; NMR: 1.81-2.14 (6H, m), 2.48 (2H, t, J=6.8 
Hz), 2.88-3.02 (3H, m), 3.32 (2H, s), 4.02 (2H, t, 
J=6.4 Hz), 6.89-6.96 (3H, m), 7.21-7.25 (3H, m), 
7 SO-7 6R <"?TT ml 7SnnH H T = 7 ^ HV» Q ^ 

(1H, s), 12.7 (1H, s) 
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F: 413 ; NMR; 1.81-2.12 (8H, m), 2.50 (2H, t, J=7.3 
Hz), 2.90-3.01 (3H, m), 4.11 (2H, t, J=6.3 Hz), 6.95 
(1H, dt, J=1.5, 7.9 Hz), 7.15 (1H, d, J=7.9 Hz), 
7.25-7.32 (2H, m), 7.42 (1H, dd, J=1.5, 7.9 Hz), 7.64 
(1H, d, J=7.3 Hz), 7.70 (1H, brs), 7.84 (1H, d, J=7.3 
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3.02-3.21 (4H, m), 3.51 (1H, m), 3.66 (2H, d, J-11.7 
Hz), 3.98-4.04 (2H, m), 6.90-6.98 (3H, m), 7.26-7.33 
(2H, m), 7.48 (1H, t, J=7.3 Hz), 7.74-7.92 (2H, m), 
7.98 (1H, d, J=7.3 Hz), 8.73 (1H, brs), 10.79 (1H, 
brs) 
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F: 439 ; NMR: 1.65-2.05 (10H, m), 2.54 (2H, t, J=6.4 
Hz), 3.22-3.36 (3H, m), 4.16 (2H, t, J=6.4 Hz), 6.93 
(1H, dt, J=1.0, 7.3 Hz), 7.16 (1H, d, J=8.3 Hz), 7.25 
(1H, t, J=7.8 Hz), 7.28 (1H, t, J=8.3 Hz), 7.41 (1H, dd, 
J=1.0, 8.3 Hz), 7.60 (1H, d, J=7.8 Hz), 7.65 (1H, brs), 
7.79 (1H, d, J=7.3 Hz), 9.34 (1H, brs), 12.63 (1H, brs) 
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F: 341 ; NMR: 1.82-1.94 (2H, m), 2.00-2.08 (2H, 
m), 2.17 (2H, t, J= 10.8 Hz), 2.90-3.02 (3H, m), 
3.75 (2H, s), 6.62 (1H, s), 6.69-7.01 (2H, m), 7.26 
(1H, t, J=7.6 Hz), 7.44 (1H, dd, J=4.7, 1.8 Hz), 
7.60-7.72 (2H, m), 7.80 (1H, d, J=7.4 Hz), 9.32 
(1H, s), 12.7 (1H, s) 
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(1H, brs), 7.86-8.10 (4H m), 8.68 (1H, brs), 
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F: 416 ; NMR: 1.82-2.22 (6H, m), 2.62-2.69 (2H, 
m), 2.71-2.78 (2H, m), 2.89-3.09 (3H, m), 7.26 
(1H, t, J=7.8 Hz), 7.50-7.57 (3H, m), 7.62 (1H, 
dd, J=7.8, 1.0 Hz), 7.66 (1H, d, J=3.4 Hz), 7.80 
(1H dd, J=7.8, 1.0 Hz), 7.94-8.00 (3H, m), 9.34 
(1H, d, J=3.4 Hz), 12.67 (1H, s) 
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F: 432 ; NMR: 2.25-2.45 (4H, m), 3.10-3.30 (2H, 
m), 3.30-3.85 (7H, m), 7.45-7.60 (4H, m), 7.57 
(1H, brs), 7.77-8.08 (5H, m), 8.68 (1H, brs), 
1 1.17 (1H, brs) 
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m), 3.30-3.90 (7H, m), 7.03 (1H, s), 7.44-7.60 
(4H, m), 7.76-8.08 (5H, m), 8.69 (1H, brs), 1 1.30 
(1H, brs) 
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F: 445 ; NMR: 1.78-2.12 (8H, m), 2.40 (2H, t, 
J=7.1 Hz), 2.85 (2H, t, J=7.3 Hz), 2.87-3.01 (3H, 
m), 6.88 (1H, d, J=3.5 Hz), 7.23-7.29 (2H, m), 

7.33 (1H, d, J=3.5 Hz), 7.39 (2H, t, J=7.8 Hz), 
7.58-7.67 (4H, m), 7.80 (1H, dd, J=7.3, 1.0 Hz), 

9.34 (1H, d, J=3.0 Hz), 12.67 (1H, s) 
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F: 407 ; NMR: 1.78-1.86 (4H, m), 2.19-2.30 (2H, 
m), 2.92 (2H, m), 3.13-3.22 (4H, m), 3.26 (1H, 
m), 3.50 (2H, d, J=l 1.7 Hz), 4.15 (2H, t, J=5.4 
Hz), 6.97 (1H, dt, J=1.0, 7.9 Hz), 7.16 (1H, dd, 
J=1.0, 8.3 Hz), 7.30 (1H, dt, J=1.5, 7.3 Hz), 7.42 
(1H, dd, J=1.5, 8.3 Hz), 7.57 (1H, t, J=7.9 Hz), 
7.88 (1H, brs), 7.94 (1H, d, J=7.8 Hz), 8.06 (1H, 
d, J=7.8 Hz), 8.57 (1H, brs), 10.96 (1H, brs) 
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